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7 December 2000 



Re: Application Number 09/543,764 in the name of John L. Howes; 

References and Statement in Support of Petition Under MPEP 708.02VTH; 
Request for Reconsideration of Denial of Petition. 

Dear Sir, 

1. Petitioner in the above identified petition in the above identified application for patent 
respectfully acknowledges the Decision On Petition To Make Special dated 24 November 2000 which 
denied said petition upon the grounds that: 

(a) copies of the references cited had not been received; and 

(b) a statement that Applicant would elect without traverse in response to a restriction 



2. Petitioner respectfully submits that the following full copies of references cited have been 
received: 

(1) US 4,967,938; (2) US 5,083,591; (3) US 5,153,825; (4) US 5,268,849; (5) US 5,463,555. 

3. Petitioner respectfully submits that copies of the following references are attached hereto: 
(6) US 4,887,217; (7) PPG website; (8) Sherwin-Williams website; (9) Kelly-Moore website; (10) 
Dell website; and further respectfully submits that these copies, together with copies of the references 
identified immediately above as (1) - (5), constitute a full set of full copies of all the references cited 
in the present petition. 



requirement was required. 
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Application Number 09/543 ,764 

Request for Reconsideration of Petition To Make Special 
7 December 2000 

4. Petitioner respectfully states that election without traverse will be made in response to a 
Restriction Requirement in the present Application if the Office determines that all the claims are not 
obviously directed to a single invention in satisfaction of the prerequisite that: 

(B) (Applicant & Petitioner) presents all claims directed to a single invention, or 
if the Office determines that all the claims presented are not obviously directed to a 
single invention, will make an election without traverse as a prerequisite to the grant 
of special status ... (Decision On Petition; MPEP 708.02VIII 

Applicant further respectfully notes that a statement that all claims in the present application are 
directed to a single invention, as evidenced by the presence of just one base claim, was made in the 
petition concerned and that the Office has not determined that all the claims are not obviously 
directed to a single invention. 

5. Petitioner respectfully submits that copies of all references cited in the petition concerned 
herein have been provided as submitted above, that Petitioner has stated that election without traverse 
will be made in response to a restriction requirement and therefore that the defects relied upon in 
denial of the present petition have been corrected and hence said Petition perfected for which reason 
reconsideration of the present Decision is further humbly and respectfully requested. 

Respectfully yours, 




Peter Gibson, Reg. #34,605 
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ABSTRACT 



A process for shading paint to match the color of a 
standard paint which process involves the use of the 
determination of the theoretical dry color values of the 
paint being manufactured and the addition of the appro- 
priate amounts of the components of the paint which 
must be added to provide a final dry color which falls 
within the prescribed color tolerance. 

3 Claims, No Drawings 
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PROCESS FOR MANUFACTURING PAINTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a process for nwi ifacturing 
paint that rnatches the color of a standard "U. The 
process involves the steps of (a) addition of the compo- 
nents used in the paint such as a polymeric binder for 
the paint, solvent for the paint, and colorant in the form 
of a dispersion or a solution,- into a vessel having mixing 
means; and (b) shading the paint aa it is being manufac- 
tured. Within the teaching of this invention, the process 
of shading the paint to match the standard color in- 
volves the use of a calculation to determine the theoreti- 
cal dry color values of the paint being manufactured 
and to calculate the amount of the components of the 
paint which must be added to provide a final dry color 
which falls within the prescribed color tolerance. 

2. Description of the Prior An 

Early devices such as those illustrated in Logan et al. 
U.S. Pat. No. 2,923,438 issued Feb. 2, I960 provided a 
method for making paints according to a given formula 
but did not provide means for color matching the paint 
to a standard except for visual color matching using 
estimated additions of colorants to match a standard. 

McCarty U.S. Pat. No. 3,601.589. issued Aug. 24. 
1971, and McCarty el d. U.S. Pat. No. 3.916,168, issued 
Oct. 28, 1975, are directed toward computer controlled 
methods for preparing paints but use the standard pro- 
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technique without requiring the production of a number 
of dry samples during the manufacturing process. 

SUMMARY OF THE INVENTION 

This invention relatr; to an improved method for 
shading paints to match the color values of a standard 
dry paint. In one particular *'-»*nt, this invention 

'utilizes a computer to Taciliuile the caicu ..ons. In an- 
other embodiment this invention provides n process for 
the computer contro : ;*.*d manufacture of a paint using 
the shading process »f this invention. 

In a process for tfu manufacture of paint to match the 
color or a standard ; aim within a specified color toler- 
ance wherein ti process involves the use of a spectro- 
photometer or .» colorimeter and comprises: 

(a) mixing in t vessel the components of a paint, said 
components comprising a liquid binder for the paint, 
solvent for the paint, and colorants for the paint; and 

(b) shading the paint during its manufacture by the 
addition of additional colorants in the form of disper- 
sions or solutions to match the color of the specified 
standard paint within the given color tolerance, the 
improvement which comprises utilizing as the shading 
procedure a process which comprises: 

(1) determining correction factors describing the 
relationship between the X, Y and Z tristimulus read- 
ings of wet paints and the corresponding X, Y and Z 
tristimulus values of dry paints prepared from said wet 
paints; and 

(2) measuring and determining by the spectropho- 
tometer or colorimeter the X, Y and Z values of the wet 



cedure of spraying panels with paint, baking the panels 35 paint being manufactured; 



and measuring color value of the panels and calculating 
and reshading the paint to bring the paint within accept- 
able color tolerance values. 

British Pat. No. 1.589,705, published May 20. 1981. 
describes a general process for making a paint and ad- 
justing the color values of the paint to come within the 
color tolerance values of a standard paint. However, 
this method directly utilizes light scattering and optical 
absorption properties of colorants used in the paints in 
combination with reflectance values of the paint at 
several wavelengths to determine the quantity of color- 
ants required to bring the paint within an acceptable 
standard. 

An article by Ishak in / Oil CoL Chem. Assoc, 1971. 
54, 129-140 teaches the determination of the ratio of dry 
to wet tristimulus values but fails to teach the use of 
such a determination as a correction factor for in-pro- 
cess shading of wet paint to match a dry standard. 

U.S. Pat. No. 4,403,866 teaches a computer con- 
trolled process for matching the color values of a stan- 
dard liquid paint. This process fails to involve the use of 



(3) calculating the theoretical X. Y and Z values of a 
dry paint sample of the paint being manufactured ac- 
cording to the formulas: 
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X, iKrorriKai dry) — 



Y{ thtow:c at dry) 



Zithiortttcal dry) 



T(wgt paint bein£ manufactured) 
X correction factor 



Ktwet paint being manufactured) 
Y correction factor 



Z(wet paint being manufactured) 
Z correction factor 
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a dry standard color and does not involve the use of 60 co j or tolerance 



and 

(4) comparing the theoretical X, Y and Z dry valaues 
of the paint being manufactured to the X, Y and Z 
values of the standard dry paint and calculating the 
quantities of components to be added to the paint to 
bring the paint within the required color tolerance; and 

(5) adding to the paint being manufactured the quanti- 
ties of components calculated in step (4); and 

(6) repeating steps (2) through (5) at least once in the 
event the paint is not within the specified color toler- 
ance until the paint being manufactured is within said 



correction factors to account for the color change cf a 
wet paint when it dries. 

Since the wet paint and a dry sample prepared from 
the wet paint exist in different areas of color space, 
utilizing the correction factor as laught herein to shade 
the wet paint to a theoretical dry color rather than to a 
wet standard provides a faster, more accurate, shading 



A preferred application of the shading process of this 
invention utilizes a computer to perform the necessary 
calculations. In this case the shading process which 
0 s constitutes the improvement taught in this invention 
comprises: 

(1) providing the computer with 

(a) formula of the paint; 
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(b) X, Y and Z tristimulus values of a standard dry (d) color tolerance value for the paint being manufac- 

paint; lurcd - 

(c) correction factors describing the relationship be- (2) metering exact amounts of ccmpon.nts of the 
tween the X ? Y and Z tristimulus readings of wet pa int into the mixing vessel by the metering pumps 
paints and the corresponding X. Y and Z tristimu- 5 wn i c h arc being controlled by the computer; 

lus values of dry paints prepared from said wet (3) mixing said components to f>- - oaint; 

. paints; and , f _ _ ^ 4 y mcasu nng and determining by the spcw*»opho--- 

(d) color tolerance value for the paint being manufac tomcicr Qf colorimctcr lhc x , Y an n Z values of the wet 

* * » . , in paint being manufactured; 

(2) measuring and dc.crm.n.ng by the spec ropho- * ^ q{ ^ 

tometer or colonmeter the X, Y and Z values of the we. ^ ^ ^ ^ ^ ^ ^ 

paint being manufactured; (6) ca i cu , ating by the computer the theoretical X. Y 

(I) providing said measured X. \ and Z values of the \ . 7 \ i jr .u 

, _ . f .... ♦ and Z values of a dry nar.i sample prepared from the 

wet paint being manufactured to the computer; ,« t . . r . 

. , . ^ u u i v v paint components accc.Jing to the formulas: 

(4) calculating, by the computer, the theoretical X, Y *~ ° 

and Z values of a dry paint sample of the paint being 

. ,V(wct paint being manufactured) 

manufactured according to the formulas: ^(Whw/^i - * correction factor 

, 20 w >Tw et paint being manufactured) 

ToW^*,, - r(w " T' he '" g T. * ' Ww,.!./,!-- 1 ^corTccuonlc.'or ™ 

■nthtorrttcvt am x correcuon factor 

. • e . -» Zfwct p*int being manufactured) 

r,,*™/ M - nwet (ynl bring mymfictiircd) Z,,*™., - - 1 ^conecuon lc o7 

(,Vurr,,ro ' drr) K correction factor 



, Z(wet paim being manuf actured) 25 (7) comparing by the computer the theoretical X. Y, 

^ " Z correction factor ~r j i ? u • r . j . .u v v 

Z dry values of paint being manufactured to the X, Y 

. . . i v v and Z values of the standard dry paint and calculating 

(5) comparing by the computer the theoretical X. Y ' K ° 

„ . i . \_ r • » the quantities of components to be added to the paint to 

and Z dry values of the paint being manufactured to the t L • ._• . i i _i 

w w ' . c J * ■ » , , in bnng the paint within the color tolerance; and 

X, Y and Z values of the standard dry paint and calcu- 30 » / m 



lating the quantities of components to be added to the 
paint to bring the paint within the required color toler- 
ance; and 



(8) adding to the paint being manufactured the quanti- 
ties of components calculated in step (7); and 

(9) repeating steps (2) - (8) at least once in the event 



. . c i t . the paint is not within the color tolerance value for the 

padding to the paint being manufactured the quanti- . L . . ... . , , 

° , . ° /c\ j 35 paint to bnng the paint within said color tolerance, 

ties of components calculated in step (5); and r 

O) repeating steps 2 through (6) at least once in the DETAILED DESCRIPTION OF THE 

event the paint is not within the color tolerance values INVENTION 

until the paint being manufactured is within said color process of this invention makes a paint having 

tolerance. 40 color values that accurately fall within the color toler- 

One specific embodiment of the use of the shading 0 f a standard dry paint by utilizing correction 
process of this invention involves a fully automated factors showing the relationship between the X, Y and 
computer controlled process for making a wet paint readings of wet paints and the corresponding X, Y 
that upon drying will fall within the color tolerance of 45 an( j z readings of the se me wet paints when dried, 
a standard dry paint. This process for manufacturing Utilizing these correction factors, one can calculate, 
paint utilizes a computer electrically connected to a during the manufacture of the paint, the theoretical X. 
multiplicity of metering pumps, each pump being indi- y and Z values of the wet paint being manufactured if 
vidually connected to a supply of a component used in it werc allowed to dry. This process involves the use of 
the paint, said components used in the paint being liquid 50 a drv stanf jard but requires only that color readings of 
containing binder for the paint, solvent for the paint and lnc wct balcn fcing manufactured be taken. Therefore, 
colorant in the form of dispersions or solutions, a vessel lnc process of this invention involves a wet-to-dry shad- 
having mixing means, a spectrophotometer or colorime- j ng technique while the methods of the prior art typi- 
tcr having means to determine X, Y and Z tristimulus 55 ca u y i nvo lve either wet-to-wet or dry-to-dry processes, 
values of the wet paint in the vessel and being elcctri- In lhc prc f crrc d process of this invention a digital 
cally connected to the computer, said process being computer is used to facilitate the required calculations, 
controlled by the computer and comprising the follow- Typical computers that can be used are the Digital 
in S slc P s: Equipment Corporation DEC PRO 350 or DEC 2060. 
(I) providing the computer with 60 Thc spectrophotometer or colorimeter can be essen- 

(a) formula of the paint. tiaily anv commcrcia i unit cap able of generating the X. 

(b) X. Y and Z tristimulus values of the standard drv v . -/ , f . . u r # . 
v . Y and Z values of the wet paint being manufactured. 

f ? 310 r . j w* .u i . u- w When the process of this invention involves the use of 

(c) correction factors describing the relationship be- 1 

tween thc X, Y and Z tristimulus values of wet t,5 a computer, thc formula of the paint which is being 

paints and the corresponding X. Y and Z tristimu- manufactured describing the amount of colorants, 

lus values of dry paints prepared from said wct binder, solvents and other additives that are required to 

paints: and make a certain volume of a batch of wet paint will be 
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fed into the computer. Additionally, the permissible 
color tolerance (i.e. the allowable variation from stan- 
dard, typically called AE) for the paint being produced 
is also provided to the computer. The X. Y and Z tri- 
stimulus values of the standard dry paint to which the 
paint being manufactured is to be shaded are alro fed 
into4he computer. These X, Y and Z tristimulv Mues 
can be derived from the spectral curve measured by the 
spectrophotometer or ctn be read directly from n color- 
imeter. Correction factors describing the relationship 
between the X. Y and Z trisdmuius readings of wet 
paints and the corresponding X, Y and Z tristimulus 
values of dry prints p r e pared from these wet paints are 
also fed into the computer. These correction factors 
should be based on paint samples prepared using the 
same formula as the one now being shaded. These cor- 
rection factors are represented by the formulas: 



then provided to the computer. This information can be 
input manually, or the spectrophotometer can be elec- 
tronically connected to the compuit: to provide direct 
transfer of the information. 

The computer then calculates the theoretical X, Y 
and Z values prdicted r ^ . > y>t-+*d sample of the paint 
being manufactured -ceo. ding to the formulas: 
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Z<ih*oi ml dry) 



vr* p*im being manufactured) 
X correction factor 



Hwet r>iim being manufactured) 
Y correction factor 



Z(wet paint being manufactured) _ 
Z correction factor 



X correction factor — 



P correction factor 



Z wortcction fictor — 



X wet sample 
X dry sample 

Y wet mmple 

Y dry sample 

Z wet tample 
Z dry sample 
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40 



These correction factors can be conveniently based 
upon historical data such as could be obtained from 
retains of earlier production samples of the paint for- 
mula being produced. If more than one set of correction 
factors is generated, it is preferred to use the largest 
correction factor generated for each of X. Y and Z 
because this insures that the corresponding colorant 
addition will provide a color that remains on the lighter 
side of the color tolerance. 

If there is no historical data which can be generated 
from retains of previous production batches* or which is 
already stored in the computer, the correction factors 
can be generated by measuring the X, Y and Z readings 
of the wet paint being produced and comparing that to 
the X. Y and Z readings of a dry sample prepared from 
that same paint. 

Once the correction factors have been generated they *5 
help insure that although from that point on only mea- 
surements cf the wet paint being produced are actually 
taken by the spectrophotometer or colorimeter, these 
wet paint readings can be corrected to show the theo- 
retical dry X, Y and Z readings one would obtain by 
actually preparing and evaluating the corresponding 
dry paint. 

The color technology used in the process is well 
known and is fully discussed in F. W. Billmeyer and M. 
Saltzman. Principles of Color Technology. John Wiley & 
Sons, New York. 2nd Edition, (1981). Other especially 
useful references include Wyszecki and Stiles, Color 
Science. Second Edition, John Wiley and Sons, New 
York (1982). 

The spectrophotometer (or colorimeter) utilized in 
the practice of this invention is either positioned at a 
distance from the surface of the liquid paint correspond- 
ing to the focal point of the instrument, or it may utilize h5 
a remote sensor which can be immersed in the paint. 
The X. Y and Z values of the wet paint being manufac- 
tured as determined from the spectrophotometer are 



The corjputer then compares the theoretical X, Y 
and Z dry readings of the paint being manufactured to 
the X, Y and Z values of the standard dry paint and 
calculates the quantities of components to be added to 
the paint to bring the paint within the color tolerance of 
the paint. The computer then calculates the amounts of 
solvents, binder solution and colorants to be added to 
bring a batch of paint within the desired tolerances and 
the additions may be made manually or automatically. 
After the addition of the prescribed quantities of com- 
ponents the X, Y and Z values of the wet paint and their 
corresponding theoretical dry values are again deter- 
mined and if the theoretical dry color falls outside of the 
color tolerance value the process can be repeated to 
provide the next recommended addition of colorants. 

The determination of X, Y and Z can be calculated 
from the spectral curve of the paint measured by the 
spectrophotometer as is well known in the art. The 
spectral curve is the plot of reflectance vs. wavelength 
and typically the spectrophotometer will determine the 
spectral curve of the paint through the visible light 
spectrum of 400-700 nanometers (nm) at 20 nm incre- 
ments and calculate the X, Y and Z values for the paint 
based on this data according to the formulas: 
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X =. 



z = 



I ERx 
X 

I ERy 
X 

I ERz 
X 



where E is the relative energy of a standard light 
source, R is the reflectance of the object and x, y, z are 
the color mixture functions for a specified observer. 

The amount of various colorants which must be 
added to shade the batch from its present theoretical 
dry X, Y and Z color readings to a color falling within 
the color tolerance value can be determined based on 
historical data of previous batches or can be determined 
by a series of mathematical calculations. 

If the amount is determined based on historical calcu- 
lations this can be conveniently accomplished by com- 
parison of the present theoretical dry tristimulus values 
and previous batch production involving similar theo- 
retical dry tristimulus values. By this method, a propor- 
tional amount of a colorant, based upon the historically 
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required amount of colorant necessary to adjust from 
one set of tristimulus values to another, is added to the 
paint being shaded. 

The mathematical procedures utilized to calculate the 
amount of colorant to be added based upon a difference 
in X, Y and Z readings arc also well known in the art. 
A particularly useful procedure is thr-t described in 
Eugene Allen's article in the Journal of the Optical Soci- 
ety of America, Volume 64, Number 7, July 1974 pages 10 
991 to 993 the teaching of which is hereby incorporated 
by reference. For a colorant having a given concentra- 
tion, absorption coefficient and scattering coefficient, 
this calculation provides a determination of the amount 
of said colorant which must be added to adjust the X, Y, 
Z readings from one value to another. 

In the preferred application of this approach, the 
mathematical technique is first applied to the batch 



15 



being manufactured to determine, by an iterative pro- 
cess, the quantities of colorants theoretically required to 
essentially match the X. Y and Z values for the batch 
being manufactured. In a second step the mathematical 
technique is again applied in an iterative process to 
deje,rmine the amount of ' *- •wissary to move 
f;om the color of the batch heing proouced to the de- 
sired color. In the p'occ-aa of this invention, the end- 
point determination, uf each of the iterative steps is 
related to the diff :rencc between the theoretical dry 
values of X, Y an I Z and the values of X, Y and Z 
which would be required to produce the spectral curve 
of the batch t-^-.g manufactured. 

The mathei mtical equations for this type of calcula- 
tion (assuming four colorants charged into the paint 
being produced and subsequently shading with three of 
those colorants) are: 



pigment concentration vector ■» 



where 



Yux> ^*:o 
Z400 ^420 



T700 
Ztoo 



color mixture function for a specified observer 
(Available from published references) 



Ext) 0 
0 £*;o 



0 
0 



relative spectral energy distribution of a specified light source 
(available from published references) 



(*). 



0- 



(*)„ 



mamx describing partial derivative of reflectance 
with respect to absorbance at each wavelength 



vhcre 



H, 



reflectance of color at i 
wittering of color at i 



* Sere 



(*).-« 
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tr » il/^nNna partial Jrnvotive of rtflrcuiK: 
»i>. .^<e<i to wtticnng at rnch «ovtlcngth 



*a *£, «*« 

JC'l, ifSo 

*% 



absorption confident of (he lArre coloranu 
calculated bocnl upon eipmmental tptvtral 
photometric mraauranentt 



Jit 

s*A!o ^ ^ 



tcaiirnnQ cuefttcicni of ihc ihrr* colornnti calculated tuueti upon 
eiperunmuU tpectnd photometnc mcoAurrtncnt* 





* **> 








^•20 
















a" 




r*Hl - 








- R t ) : < 



where At it a vector 



[2] 
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repiesentmg the difference between the theoretical dry 
X, Y ind 7. values and the values of X. Y and Z which 
would be required to produce the spectral curve of the 
batch being manufactured. 



35 
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These equations ire conveniently utilized in the fol- 
lowing manner: 

A. As a first step, a rough color match of the batch 
being produced ts calculated, then an iterative calcula- 



te 



tion correct* the rough match to correspond to the 
theoretical dry batch colors by: 

0) Forming matrices T, E. u. <fr„ kU) and sU); 

(2) Calculate a rough match to the theoretical dry 
batch by calculating K/ J * and S/ J > from the paint 
formula; 

(3) Utilize these K,< J >and S/ J > values to calculate R/ J) ; 

(4) Utilizing these values calculate the c matrix; 

(5) Calculate AE according to the Friclc-MacAdam- 
Chickering color difference equation: 

M:-l<aOw<V -AL : 1* 

where: 





• 
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A'tACi. and AX - 


AC, 


[UC^j^ - (AC^'6) : l ,/: 


AX, 




AC, - 


[V\J> - PlQViP 2 +■ 


AC\* 




AX; 


0-1^3AX|/J 
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-continued 

wetftht per a»l'?n of colorant 

% concentrtuon of pigment in co'.o.** : 



0.35660 - OO^^r - 0.82373 • 10" r )' 2 + 
G.79172 - I0~ 5 r 3 - 0.30087 . io-V. 

0.17544 *. o.o2753«r - 0.57262 ■ to- 1 *' 2 

Oft3893 l0- 3 r J - 0.26731 - lO' 7 )*. 

17.3- \0-HP* «- Q*W ♦ (2.73/^C? 2 ) * (?*)]. 

3 098 • l0~*tS* 0.2013r^ 



Q - 

S 

A^ - 

AC - 

A_S - 



0.382 Y - 0.098 Z 
* 1.37 Y 4- 0.1276 Z 



0.724 X 
-0 48 X 
0.686 Z 

0 724^ - X d( ) - 0.382 - 
0 098 iZrm - Zj/> 
-0.4JMX^ -- X dt ) 4. 0.382 <r^, - 
0.1 276<Z^ - Z*> 
0.686* Z^, - Zdt) 



Yj,) 



where the subscript rm identifies the tristimulus 
readings of the rough match and the subscript dt 
identifies the dry theoretical tristimulus readings. 

(6) If AE is sufficiently small, e.g. 50,1, no further 
iteration is necessary. If not, then iterate by gener- 
ating the new values of K,,S, and R, and calculate 
the tristimulus values of this new match t^TER 
and again calculate AE. This process can be re- 
peated until AE is sufficiently small. 

(7) The rough match generated in steps (I H6) corre- 
lates the calculated color of the batch being manu- 
factured versus the theoretical dry tristimulus val- 
ues. This is then iterated further to provide a closer 



weight of each colorant i to add 

After the paint is prepared to *i.^ei m*- ; ,**ired color 
tolerance it can be filled into salable containers either 
automatically or manually by using conventional filling 
equipment and proced'j'^s. Additionally, other instru- 
ments can be included n this process which measures 
properties such as the ..iding power of the paint, the 
viscosity and density of the paint. The data generated 
by these instrument uiay also be fed to the computer 
and calculations maae so that additions of binder solu- 
tions, solvents and colorants can be adjusted to bring 
the paint within tolerances for the above properties as 
well. 

If desired, the entire paint manufacturing process, or 
any combination of individual steps of the manufactur- 
ing process can be controlled by a computer. If the 
computer is electronically connected to metering 
pumps which control the supply of a component used in 
the paint and is electronically connected to the spectro- 
photometer the computer can initiate the addition of 
accurately measured amounts of each component based 
upon the spectrophotometric readings and calculations 
30 of the computer. 

Although it is less convenient to do so, any of the 
emulations required herein can be done without the aid 
of the computer simply by utilizing the proper mathe- 
matical formulations. 

The following example has been selected to illustrate 
specific embodiments and practices of advantage to a 
more complete understanding of the invention. 

EXAMPLE I 

A microcomputer was electronically connected to a 
spectrophotometer which was positioned to determine 
the color readings of a wet batch being manufactured. 



10 



15 



20 



25 



35 



40 



A castor oil alkyd tan colored paint was formulated 
match to the theoretical dry values by calculating a 45 Md lhc lowing correction values based on historical 
new Djt and Dj matrix from the newly generated 
values of K; S, and R,. The new Di and Dt matrices 



generate a new matrix to be inverted for the AC 
calculation. The new C matrix is calculated and 
corrected by the AC matrix so that C nrw = - 
O/j+AC. These iterations can be repeated until 
AE is sufficiently small. 
B. The steps of OMT) can then be repeated to deter- 
mine the amount of colorants necessary to adjust the 
color from that of the theoretical dry batch to the stan- 
dard batch except that the fourth colorant will now be 
the final match to the theoretical dry batch obtained 
from the iteration steps (l)-(7). The final C matrix can 
be convened to the volume and weight of colorant 
which must be added by: 
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data of earlier batches of this paint were supplied to the 
computer: 

X correction factor — 1.0638 
Y correction factor = 1.0626 
Z correction factor — 1.0024 

The following spectral curve values of the standard 
paint were supplied to the computer: 



current pigment illume m hatch now 
1 - c'j - 1.': - C\ 



pigment volume to add 



c>5 



Wavelength 


Reflectance 


400 


22.16 


420 


28.73 


440 


31.76 


460 


33.53 


480 


34.03 


500 


35.36 


520 


38.62 


540 


41.0** 


560 


43. U 


5 SO 


43.*^ 


NX) 


43 


620 


43 34 


MO 


42 67 


fX*) 


42. In 


MHO 


41 32 
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-continued 
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Wivctcngih 


Reflectance 


. 


Colorant 




Pn»inds Colorint 


TOO 






red oxide dispersion 
lampblack dispersion 




1.2<M 
0.090 






5 







The following X. Y, Z values of the standard paint 
were calculated by the computer based on that- ~tral - 
curve: 



X standard dry — 


40.15 




Y standard dry - 


41.35 




Z standard dry ~ 


38.40 




The following starting formula was 


provided to the 


computer: 






Raw Material 




weight 


titanium dioxide 




248.55 


ferrite yellow dUpersioo 




35.74 


.'tmpblack diiperuon 




6.45 


red oxide dispersion 




1.19 


castor od alkyd 




83.11 
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The shading colorants wc/r. thoroughly mixed with 
the batch and X, Y and 7 *'<*Jue3 of the wet paint being 
manufactured were jrv.erated based upon the spectral 
curve me-isurcd by i ic specnophotomcter. The deter- 
mined X. Y and Z values of the wet paint *ere: X 
wet = 42.90, Y wet = si. 10. Z wet = 39.86. These values 
were divided by the corresponding correction factors 
tc provide the th jretical dry X, Y and Z readings as 
follows: 

X^fAfwrfice/ dry) = *0.32 

Y(theortticat dry) = 4 1 .50 

Zdheortricat dry) = 39.77 

The3e theoretical dry values were input into the com- 
puter and the computer calculated a AE of 2.87 which 
was still outside of the allowed tolerance. The computer 
then calculated a second required colorant addition as 
follows: 



The computer was also provided with a tolerance 
value (AE) of 1.5. 

The paint formula was prepared, thoroughly mixed 
and color measurements were made by the spectropho- 
tometer as outlined below: 



Colorant 


Pounds Colorant 


ferrite yellow dispersion 


3.045 



Wavelength 


Reflectance 


400 


20.57 


420 


29.38 


440 


33 64 


4*0 


36.23 


480 


37.34 


500 


39.22 


520 


42.91 


540 


45.49 


560 


47.36 


580 


48.03 


too 


4803 


b20 


47 "?2 


MO 


47 19 


ttO 


46.82 


080 


46.27 


TOO 


44.04 
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X, Y and Z values of the wet paint being manufac- 
tured were calculated from that spectral curve to be X 
wet = 43.92, Y wet = 45.5l, Z wet = 4U9. 

To calculate the theoretical dry X. Y and Z readings, 
the wet batch readings were divided by their corre- 
sponding correction factors to provide the following 
calculated dry readings: 

*Mtheorettcai dry) — 41.29 
Y { thevtrtical dry) — 42.83 
^•i theoretical dry) = 4 1 .09 

These values were input into the computer and the oo 
computer calculated a AE of 6.09 which was in excess 
of the allowed tolerance levels. The computer then 
calculated the following recommended colorant addi- 
tions: 

65 



Oilman* 



I\mnd\ Otkuant 



ferme >elU*w Jispervon 



I 3*1 
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This material was thoroughly mixed into the paint. 

X, Y and Z values of the wet paint were again calcu- 
lated based upon the spectrophotometer reading of the 
spectral curve. These wet values were as follows: 
X wet = 43.05 
Y wet =44.31 
Z wet = 38.97 

These readings were divided by the correction fac- 
40 tors to provide the theoretical dry X, Y and Z readings 
as follows 

^{theoretical dry) — 40.47 
Y( theoretical dry) = 4 1 . 70 
Z-itheortucal dry) = 38.88 

These theoretical dry values were input into the com- 
puter and the batch was predicted to be within toler- 
ance levels. 

At this point a sample panel was prepared from the 
wet batch and allowed to dry and was found to be 
within tolerance. 

While this invention has been described by the spe- 
cific example, it is obvious that other variations and 
modifications may be made without departing from the 
spirit and scope of the invention as set forth in the ap- 
pended claims. 

THE INVENTION CLAIMED IS: 
1. In a process for the manufacture of paint to match 
the color of a standard paint within a specified color 
tolerance wherein the process involves the use of a 
spectrophotometer or a colorimeter and comprises: 

(a) mixing in a vessel the components of a paint, said 
components comprising a liquid binder for the 
paint, solvent for the paint, and colorants for the 
paint: and 

(b) shading the paint during its manufacture by the 
addition of additional colorants in the form of dis- 
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pcrsions or solutions to match the color of the 
specified standard paint within the given color 
tolerance, the improvement which comprises uti- 
lizing as the shading procedure a process which 
comprises: 5 

(1) determining correction factors describing the 
r relationship between the X.-Y-and Z tristimuu-. 

readings of wet paints and the corresponding X, 
Y and Z tristimulus values of dry paints prepared 
from said wet paints; and 10 

(2) measuring and determining 'oy the spectropho- 
tometer or colorimeter the X, Y and Z values of 
the wet paint being manufactured; 

(3) calculating the theoretical X, Y and Z values of 
a dry paint sample of the paint being manufac- 
tured according to the formulas: 



15 



y .V(wet paint being manufactured) 
ho^mlJry) £ correction factor 

v Y\wc% paim being manufactured) 

r.rwrw - K corrects factor 



-j Z(wet pajnt being manufactured) 

Atk^trut dry) - z corTCCUon fACtor 
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(2) measuring and determining by the spectropho- 
tometer or colorimeter the X. Y and Z values of 
the wet paint being manufactured; 

(3) providing said measured X, Y and Z values of 
the wet paint being mpn'* r actured to the com- 
puter; 

(4) calculating, by the computer, the theoretical X, 
Y and Z values of 8 dry paint sample of the paint 
being manufacture according to the formulae: 

v X{*tt\ naint being manufactured) 
*>■> - .'correction f«c.or 



v Y\ 'f \ paint being manufactured) 
W^/cM"- 1 K correction Tactor 



and 

(4) comparing the theoretical X, Y and Z dry val- 
ues of the paint being manufactured to the X, Y 
and Z values of the standard dry paint and calcu- 
lating the quantities ot components to be added 
to the paint to bring the paint within the required 
color tolerance; and 

(5) adding to the paint being manufactured the 
quantities of components calculated in step (4); ^ 
and 

(6) repeating steps (2) through (5) at least once in 
the event the paint is not within the specified 
color tolerance until the paint being manufac- 
tured is within said color tolerance. 40 

2. In a process for the manufacture of paint to match 
the color of a standard paint within a specified color 
tolerance wherein the process involves the use of a 
spectrophotometer or a colorimeter and a computer and 
comprises: 4 ' 

(a) mixing in a vessel the components of a paint, said 
components comprising a liquid binder for the 
paint, solvent for the paint, and colorants for tht 
paint; and 

(b) shading the paint during its manufacture by the 
addition of additional colorants in the form of dis- 
persions or solutions to match the color of the 
specified standard paint within the given color 
tolerance, the improvement which comprises uti- 55 
lizing as the shading procedure a process which 
comprises: 

(I) providing the computer with 
(a) formula of the paint; 

<b) X, Y and Z tristimulus values of a standard 60 
dry paint; 

(c) correction factors describing the relationship 
between the X, Y and Z tristimulus readings of 
wet paints and the corresponding X, Y and Z 
tmtimulus values of dry paints prepared from 65 
said wet paints; and 

(d) color tolerance vaiue for the paint being 
manufactured; 



t Z(wy \ paint being manufactured) 
Zuw™,,^) - ^ correction factor 



(5) comparing by the computer the theoretical X, Y 
and Z dry values of the paint being manufac- 
tured to the X, Y and Z values of the standard 
dry paint and calculating the quantities of com- 
ponents to be added to the paint to bring the 
paint within the required color to^rance; and 

(6) adding to the paint being, manufactured the 
quantities of components calculated in s;:p (5); 
and 

(7) repeating steps (2) through (6) at least once in 
the event the paint is not within the color toler- 
ance values until the paint being manufactured is 
within said color tolerance. 

3. In a process for manufacturing a paint utilizing a 
computer electrically connected to a multiplicity of 
metering pumps, each pump being individually con- 
nected to a supply of a component used in the paint, said 
components used in the paint being liquid containing 
binder for the paint, solvent for the paint and colorant in 
the form of dispersions or solutions, a vessel having 
mixing means, a spectrophotometer or colorimeter hav- 
ing means to determine X, Y and Z tristimulus values of 
the wet paint in the vessel and being electrically con- 
nected to the computer, said process being controlled 
by the computer and comprising the following steps: 

(1) providing the computer with 

(a) formula of the paint, 

(b) X, Y and Z tristimulus values of the standard 
dry paint, 

(c) correction factors describing the relationship 
between the X. Y and Z tristimulus values of wet 
paints and the corrsponding X, Y and Z tristimu- 
lus values of dry paints prepared from ^aid wet 
paints; and 

(d) color tolerance value for the paint being manu- 
factured; 

(2) metering exact amounts of components of the 
paint into the mixing vessel by the metering pumps 
which are being controlled by the computer; 

(3) mixing said components to form a wet paint; 

(4) measuring and determining by the spectropho- 
tometer or colorimeter the X, Y and Z values of the 
wet paint being manufactured; 

(5) providing said measured X, Y and Z values of the 
wet paint being manufactured to the computer; 

(6) calculating by the computer the theoretical X, Y 
and Z values of a dry paint sample prepared from 
the paint components according to the formulas: 



4,887, 

17 



, X{ *ci punt being manufactured) 

^rWrfKO.' dryx = K corrcclK)n factor 

— ~ * • ' "HM piint being manufactured) 
(rWmcayrfrr) =» r correction factor 

f Zfwet paint bring mint - ir cJ) 

-UWrrw/ rf^) 3 Z corrC CUOO f*Cc 



(7) comparing by the computer the theoretical X, Y, | 0 
Z dry values of paint being manufactured to the X 
Y and Z values of the standard dry paint and calcu- 
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lating the quantities of components to be added to 
the paint to bring ;he paint within the color toler- 
ance; and 

(8) adding to the paint being manufactured the quanti- 
ties of components calculated in (7); and 

(9) repeating steps (2) - (8) at least once in the event 
the paint is not within the color tolerance value for 
the paint to bring the paint within saia coior toler- 
ance. 
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PPG Architectural Finishes Inc.s - Virtual Store 



ht lp://\v\v\v. ppgaf.com/vstorc. htm 



Now Open! 




Welcome to the PPGAF Virtual Paint Store!!! 

We hope you have a pleasant shopping experience. After your trip through our 
store, you will be able to print a shopping list which you can take to your nearest 
dealer to help buy the paint that will meet your needs. 

Your list will be available to view, print or add to, for 7 days. After which it will 
be removed and you must start a new shopping list. 

Here's how it works... 





Product Selector 


Store Locator 


m 


Color Selector 


Paint Calculator 


1 iftfiMl 





Color Selector 
Powered by JAVA 



There are currently 4 areas of the store that you can 
explore to help build your shopping list: 

• The Product Selector aisle; where you can find 
the type of paint that will best suit your painting 
needs. 

• The Store Locator aisle; where you can find the 
dealer nearest you. 

• The Color Selector aisle; where you can choose 
your paint color by using a Java application to 
calibrate your computer's monitor. Once 
calibrated, your monitor will accurately display 
real world color. Now you can be sure that the 
paint color you choose from your computer's 
screen will match the actual color of the paint. 
You may also have up to 3 Color Swatches 
mailed directly to your home or business. 

• The Paint Calculator aisle; which will help you 
determine how much paint you need. 




Click this button to 
ADD an item to your 
shopping cart. 



Click this button to 
Display items in your 
shopping cart. 



You can then use your browser's PRINT button to print your shopping 
list or click here to empty your shopping cart and start over. If you don't 
want to build a shopping list, then just continue to browse any aisle you 
like. 



Return to PPGAF Home Page or send Comments 



This site designed and managed by WehPort, Inc. 
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Ask Sherwin-Williams 

Whether you're a do-it-yourselfer or an industry 
professional, our site is designed to offer you the most 
helpful tools, products, and advice you'll need to get 
your particular job done right. 



S31 



Oi»ock out tlw 
Stoic r**\.tr 



Use the menu on the left to locate your area of 
interest, and enjoy your visit. 




© Copyright 1999 The Sherwin-Williams Company 
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Kcllv Moore Paint 



http://\v\\Av.kclhTOox>rc.com/ 




Service & 
Support 



Store 
Locator 




Company ^'vjj 
News if 



Welcome to KoMy-Moore. We 
aretho largest independently 
owned paint company in the 
United Statos. With Over 2300 
employees, four major manu- 
facturing facilities and over 
130 retail stores in 9 states 
and Guam, we enjoy a reputa- 
tion as leaders and innovators 
ih the ever changing paint 
industry. Our strength as a 
company is a reflection of the 
quality' of our poople. 



Career 
Opportunities 




WE PROUDLY FEATURE PRElflUM ACCESSORIES 
FROM THE FOLLOWING QUALITY MANUFACTURERS 



ShurTape Technology 
Featuring "ShurTapft" Quality Maying 
Products Prod uc to at an Economy Prico 



RAID ADVERTtSEWHT 



Paint Solutions | Service & Support | Store Locator | Company News 
Career Opportunities | About Us | Partners | Contact | Site Map | Home 



This site has been optimized for use with Netscape Navigator v3.0 or higher and Internet Explorer v3.0 or higher. 



Internet Solution* 
with Cuvtom»r Control 



All contents of this site are '01999 Kelly Moore Paint Co., All Rights Reserved. 
Unauthorized use and/or duplication is prohibited by law. 
Technical difficulties with this site? Email webmasterrflkelhrnwre.com . 
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Products and Solutions Home 
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hup:// www. kcllymoorc.com/products/liomc.php3 



Paint Solutions 



SCHEDULE OF FINISHES - SYSTEMS INDEX 

Access all of Kelly-Moore's paint product via a description of the substrate for 
which they are to be applied. 

PRODUCT LISTING BY NUMBER 

Access a numerical list of all of Kelly-Moore's paint products. 
HELP ME CHOOSE THE RIGHT PAINT 

The Paint Chooser works best with your browser expanded to a full screen. 

HELP ME CHOOSE THE RIGHT AMOUNT OF PAINT 
Go to the paint calculator. 




Using the product pages requires Adobe's Acrobat reader. 

Click here to download the application. 



Paint Solutions | Service & Support | Store Locator | Company News 
Career Opportunities | About Us j Partners | Contact j Site Map | Home 
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Del I Computer - Laptop. Desktop, Workstation, Server 



hup:// www. dell, com/ 
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<> L 




CbdiosG & Country 



Q^$teDQDQ3ca?(§sODB 



BUY A GREAT COMPUTER ©BISECT f?B©Ba ©EILIL 

BUILD A SYS1DM Willi CXACIIY IHC FtAlURLS YOU NEL'O 
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Products, 
offers, news 
and 

information for 
businesses 
under 400 
employees. 

^3 Enter your 
E- Value code. 



Whether it's your first 
computer or your fifth, find 
notebooks and desktops at 
up to 600Mhz . and deals on 
software and accessories . 

Products, programs, news 
and information for 
healthcare and businesses 
over 400 employees. 
Premier Pages Service 

Login 



Press Releases 

0 Oetl Incorporates Fastest : 

lnteJ 

. * ' ' '* • Processors 

^vfe'^'V -Across All., 
'^^^-^ - ^ Computer .. 
y&fa. ■ v Product >: 
% \.V -Lines 



Dell is the 
intelligent 
choice with 
systems 
designed for 
both K-12 and 
higher 
education . 

CIG^BUYS 

Shop over 30,000 hardware, 
software & accessory 
products! 

Visit the new Dellnet portal 
featuring special offers for 
customers. 



Solutions for federal or 
state and local 
governments with growing 
information needs and 
shrinking budgets. 



Refurbished Products 

Tested, re-tested, and 

guaranteed. 
It's Dell quality, for lessl 

©mfl.AUCTION.COM- 

Buy and Sell at the Internet's 
Premiere Technology Exchange 



\> Oell Reiterates Continued 
\ \ \.s > Strong 
Demand, 
■ * • Cautiorto 
■ About 
* V Short-Term 
.. .Effect of . 
* Memory 
*; Price • 

;L* ' Increases 



> Dell Enhances Long-Term 
-. ;.. Supply of 
.V " * " LCD Panels 

*/< " Through - ./ s 

V..." Expanded 
v. r; V Relationship 
-'. with . . .-. 

' - ' . ". ' Samsung • 
^>.v s V/.' : - • Electronics 
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